Background: Given the burden of childhood cancer and palliative care need in Africa, this paper investigated the paediatric and palliative care elements in cancer control plans.
Of the 163 284 children diagnosed with cancer per year in the world, an estimated 133 301 live in 'less-developed' or low-and middle-income settings (Ferlay et al, 2013) . Health ministries, nongovernmental organisations, hospitals, and academic and research institutes have championed the right to quality of life for cancer patients. Avoidance of programmatic redundancy and competition for limited resources requires strategic, implementable frameworks of cancer control inclusive of patients of all ages. Cancer control plans (CCPs) bring the potential to longitudinally coalesce policy-makers, health providers, patients, and advocates into a functional health delivery system for measurable cancer outcome improvement (Farmer et al, 2010) . The World Health Organisation (WHO) describes national CCPs as 'public health programmes designed to reduce cancer incidence and mortality while improving the quality of life of cancer patients, through the systematic and equitable implementation of evidence-based strategies for prevention, early detection, diagnosis, treatment, and palliation, making the best use of available resources ' (WHO, 2002) . The Union for International Cancer Control (UICC) describes national CCPs as foundational for comprehensive cancer control, critical to the World Cancer Declaration (UICC, 2008) .
The most recent GLOBOCAN data reveals that B847 000 new cancer cases were diagnosed in Africa in 2012 with an associated mortality rate of 591 000 (Ferlay et al, 2013) . Cancer registries are estimated to cover o15% of the continent (Parkin, 2006) , thus the exact incidence of cancer in Africa is grossly underestimated, particularly among children (Kruger et al, 2014) . Unlike many adult cancers known to be associated with environmental exposures warranting screening and behavioural interventions, most paediatric cancers are not associated with modifiable risk factors. Paediatric cancers thus require a health system focus on early and accurate detection and treatment completion. Investment in these facets of cancer control has the potential to enhance national wellness and productivity, as the care of children represents the continent's future with youth aged between 0 and 14 years comprising of 43% of sub-Saharan Africa's population in 2013 (World Bank, 2014) , an age demographic expected to grow (UNICEF, 2014) . Alarmingly, cure rates for childhood cancer in some sub-Saharan African countries have been reported as o10% , and in some others, even treatment completion rates may be o10% in the setting of high mortality and treatment abandonment rates (Slone et al, 2014) . However, multicentre studies in Africa have shown that childhood cancer is curable in the context of provider training, adapted treatment regimens, and aggressive supportive care. For example, the Wilms tumor treatment protocol resulted in 93% treatment completion and 46% overall survival in Malawi (Israels et al, 2012) , an approach now initiated as a multisite prospective clinical trial in eight African centres. The French-African Paediatric Oncology Group (GFAOP), with personnel training and joint treatment protocols, revealed the survival rate of Burkitt lymphoma protocols adapted for Africa at a 3-year overall survival of 61% (Harif et al, 2008) . The priorities and strategies delineated in national CCPs represent the opportunity for establishing a national commitment to patient outcomes by enhancing cure through frameworks of sustained treatment approaches, for even the most vulnerable of community members (Sullivan et al, 2013) .
This research sought to first identify cancer control plans in Africa and to analyse the national control plan content for inclusiveness of paediatric populations. Given the current reality of late diagnoses and limited access to advanced curative therapies for many children in Africa, palliative care constitutes a critical component (Amery et al, 2009 ) that we sought to analyse. According to the Worldwide Palliative Care Alliance (WPCA), 49% of children in need of palliative care globally are found within the African Region (WPCA, 2014) . A report commissioned by the United Nations Children Fund recently reported that the number of youth reaching palliative care services in South Africa and Zimbabwe in 2012 represented only 5% of the children with palliative care needs, while the number in Kenya was 1% (UNICEF and ICPCN, 2013) , thus drawing attention to the urgent need for palliative care scale-up for children on the continent. Furthermore, recognising the variability in palliative care provision in Africa with many countries described as having limited capacity building or isolated provision only (Knapp et al, 2011; Lynch et al, 2013; WPCA, 2014) , depiction of palliative care needs in CCPs could be a critical step in promoting integrated and implemented services. Aware of the role that socioeconomic contexts such as rural vs urban contexts, private vs public access, health literacy, and poverty have in health outcomes (Sullivan, 2012) , the study team was attentive to social determinants, stakeholder inclusion, and equity prioritisation, as components of cancer control contextual and developmental considerations (WHO, 2009) . Finally, monitoring and evaluation components of CCPs were examined, including recognition of data registries, equity measures, and treatment completion.
This study describes the current state of cancer control models in Africa from a paediatric, palliative, and quality inclusive health systems perspective. The study team intended to provide an overview of publicly available plans as a platform to capture existing context-specific elements, to celebrate examples of inclusion, and to identify opportunities for synergy.
MATERIALS AND METHODS
Search strategy and inclusion criteria. We identified African countries reporting to WHO as having a national cancer plan (WHO, 2010) . We included in our study all publicly available CCPs. We identified and sourced these CCPs through database searches including the UICC International Cancer Control Partnership (ICCIP) portal (UICC, 2014) , communication with Ministry of Health representatives, and through Google searches with combinations of the terms 'oncology,' 'cancer,' 'malignancy,' 'plan,' and 'strategy' with and without individual country names. The last search was completed on 12 October 2014. We analyzed the contents of publicly available CCPs, but did not include plans that were either publicly unavailable or in process. We excluded from our analysis national health policies that only focussed on subcomponent analysis, such as cervical cancer screening or evaluation-only documents.
Data extraction and analysis. Structured analysis was guided by existing frameworks for CCP analyses, including the WHO's national cancer control programme guidelines and assessment tool (WHO, 2002) , Centres for Disease Control and Prevention's Guidance for Cancer Control Planning (Given et al, 2010) , the American Cancer Society's National Action Plan for Childhood Cancer (American Cancer Society, 2000) , the UICC Toolkit for Cancer Control Planning (UICC, 2012), the European Cancer Control Plan Evaluation Analysis (Atun et al, 2009) , and global insights from the Third International Cancer Control Congress (Harford et al, 2009 ), adapted to the local context. Resources providing additional insight into locally relevant extraction and interpretation priorities included the Lancet Oncology Cancer Control in Africa series (Harding et al, 2013; Harif et al, 2013; Stefan et al, 2013; Vento, 2013) and health systems assessments, such as the African Child Policy Forum's Report on Child Wellbeing and Child Friendliness Index (Bequele, 2010) . Data extraction was based on elements of cancer control as outlined by WHO (2006) with emphasis on context, development, scope, and monitoring and evaluation (Figure 1 ). The data extraction template was piloted on two plans and revised to reach team consensus (Supplementary Appendix 1). Data extraction occurred by two independent reviewers with content independently verified by study team members. Discrepancies were resolved by discussion and consensus. In recognition that cancer care may be provided for children within a continuum of services spanning age groups, cancer control aspects nonspecific for age were also extracted. Country income classifications were based on the World Bank income classification by gross national income per capita as of July 2013 listings (World Bank, 2014) . Population and continental burden estimates for analyses were collected from current World Bank (World Bank, 2014) , GLOBOCAN (Ferlay et al, 2013) , and WPCA/WHO data (WPCA, 2014) .
Role of the funding source. No sources of funding affected this study. The first and corresponding authors had full access to all data and final responsibility for submission.
RESULTS
Seventeen countries reported to the WHO as having a plan in 2010 (WHO, 2010); 22 plans were identified through the ICCP portal (UICC, 2014) and one identified through contact with a Health Minister, resulting in 19 non-duplicate evaluable plans (Figure 2 Control plans identified through ICCP website; n = 22
Control plans identified through other sources; n = 1 Number of records excluded at fulltext level; n = 3
Number of control plans included for full data extraction; n = 19
Number of control plans reviewed after duplicates removed; n = 22 n = 9 countries in english n = 9 countries in french n = 1 continent in english n = 1 palliative plan only (Rwanda) n = 1 cervical cancer only (Uganda) n = 1 partnership summary (Tunisia) n = 1 evaluation report (Tunisia) Social determinants. Cancer control plans recognised the critical role of addressing 'pathways of the relationships between population health and the social, economic, and political environments in which people live' as 'the causes of the causes of ill health' (South Africa Ministry of Health, 2013 -2017 . Lack of adequate attention to social determinants of health was viewed as a weakness of prior health frameworks (Malawi Ministry of Health, 2011 -2016 . Social anthropology (Morocco Ministère de la Santé and Association Lalla Salma de Lutte Contre le Cancer, 2010 Cancer, -2019 and sociological approaches (Ministère de la Santé et de la Lutte contre le SIDA République de Côte d 'Ivoire, 2011 'Ivoire, -2014 were valued for strengthening health delivery efforts. Prevailing cultural beliefs and practices were acknowledged in control plans not only in general attitudes towards cancer and health but also as practical influences on the time to diagnosis and treatment (Malawi Ministry of Health, 2011 -2016 , 2013-2017) , with Zimbabwe and Ghana urging inclusion of simple clinical assessments (as for retinoblastoma or for abdominal masses) in routine primary health services. Scale-up of human resources and paediatric cancer facilities were each mentioned in six plans, whereas chemotherapeutics or supportive care drugs specifically for treatment of childhood cancers were noted in five plans ( Equity measures. In addition to the holistic promotion of equity in health services, funding and implementation as outlined above, several plans outlined specific measures to promote equity in practice.
The goal for trained personnel inclusive of both genders was highlighted in the Morocco plan. The Zimbabwe plan suggested research priorities to include cancer screening in marginalised female populations. The Malawi plan articulated a performance indicator of population satisfaction with health services by gender.
The NCD plan for Botswana described improved health literacy as a strategic objective with an actionable plan to establish and strengthen community resource centres and health libraries through the development of age-, gender-, and culturally-sensitive health learning materials (Ministry of Health Government of Botswana, 2010) . Guided by the Health Literacy/Promotion Taskforce, the Zimbabwean program included a measurable health literacy outcome: to increase the proportion of Zimbabweans who are cancer literate to 80% by 2017 (Zimbabwe Child Welfare, 2013-2017) .
Universal 
DISCUSSION
This review of contemporary CCPs in Africa highlighted notable examples of paediatric cancer control and palliative care needs as well as sample commitments made on a national and continental level. Prominently, the majority of publically available plans did not yet specify inclusion of paediatric elements (in 11 of 19 plans), nor paediatric-specific palliative care (in 15 of 19 plans), although a number exemplified recognition of the unique needs of children with cancer. While recognising distinct variability in population size, geography, language, culture, ethnic groups, sociopolitical stability, strength of economies, and health systems among a multitude of features particular to (and heterogeneous even within) each country, our analysis also allowed recognition of shared features. Furthermore, our examples supported how commitments to paediatric cancer and palliative care are not necessarily limited by national wealth or progress to date, as exemplary commitments spanned across all income-level economies (World Bank, 2014) , previously reported levels of child-friendly governance (Bequele, 2010) , as well as levels of paediatric palliative care provision (Knapp et al, 2011) .
Review of existing cancer control plans has the potential to inform development of future iterations of CCP framing and development. Although it was beyond the scope of this project to undertake analyses of plan implementation within broader health policies and on-the-ground practices, review of scripted CCPs support the need to further advocate for paediatric-and palliativesensitive elements within national cancer control strategies. Specific areas for targeted intervention include mandating childhood cancer reporting and registration, accurate and early diagnosis, and coverage for childhood cancer treatment. In the current setting including late diagnosis and scarce diagnostic and therapeutic resources, the plans revealed notable opportunities for palliative care partnerships and collaborations across diagnoses. Explicit strategies and funding for paediatric and palliative services in national cancer plans may help guide prioritised health delivery implementation. Based on review of these national cancer control plans, priority areas for policy, resources, and action include: diligent monitoring of childhood cancer cases and outcomes in the context of existing health service delivery; tangible commitment and multisector stakeholder engagement to minimise threats to outcomes such as treatment abandonment and inaccessibility of essential staff and supplies; and longitudinal evaluation of control plan interventions to optimise equity, integration, and responsiveness of health system elements. Advocacy and funding accountability remain essential to shift plans from paper to improved population outcomes.
We focussed this review on paediatric populations, noting during this process that the context of adolescence remained inconsistently described. The Mauritius plan noted that adolescents with cancer were treated with adults. While several plans recognised the unique phase of adolescence, including adolescents' developmental vulnerability (Ministry of Health Government of Botswana, 2010; Malawi Ministry of Health, 2011 -2016 , stressors (République du Sénégal Ministère de la Santé et de la Prévention, 2009), and potential benefit from adolescent-specific and youth-and adult-partnered services (Ministry of Health Government of Botswana, 2010) , needs for adolescent-specific cancer care and transition between paediatric and adult services appear to be an area meriting further focus (Institute of Medicine National Cancer Policy Forum, 2013).
Including current plans, whether as an NCD or cancer-specific plan format, enabled the study team to think outside of subspecialty silos. Plans that incorporated prompt diagnosis and treatment of infectious diseases modelled cross-over between subspecialties: Burkitt lymphoma is commonly associated with holoendemic malaria and Epstein-Barr virus, whereas Kaposi's sarcoma is associated with coinfection with HIV and high titres of human herpes virus-8 (African Organisation for Research and Training in Cancer (AORTIC), [2013] [2014] [2015] [2016] [2017] . Similarly, safe blood supply is a concern across HIV and oncological teams as depicted in Botswana's NCD plan (Ministry of Health Government of Botswana, 2010) . Interventions that improve treatment adherence and treatment completion have the potential to span NCDs. Cancer treatment abandonment rates in Africa are as high as 26% in Mali (Togo et al, 2014) , 54% in western Kenya (Njuguna et al, 2014) , 46% in Zambia (Slone et al, 2014) , thus plans that prioritise treatment completion have arguably the greatest potential for impact on survival rates in childhood cancer.
This evaluation model provides a start to assessing the progress made toward paediatric cancer and palliative care, and the future data collection and resource needs for sustainable care measures. Disseminating best practices from these written plans has the potential to support and complement work across NCDs. Longterm evaluation strategies benefit from measurable and timely objectives, both for advocacy and for accountability. Attentiveness to paediatric cancer and palliative care outcome evaluation is now essential to track progress toward achieving objectives and goals.
CONCLUSION
Commitment to cancer control must encompass the needs of children and palliative care. This analysis for paediatric-and palliative carespecific elements can inform the development of future plans within Africa and low-and middle-income countries elsewhere, particularly the next step of implementation and evaluation of impact.
